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(54) Apparatus and system for multicast packet transmission, and storage medium used in the 
apparatus 



(57) Multicast packet transferring apparatus and 
system are provided in which a multicast transferring 
path is established between different domains (10, 20). 

When a multicast packet is transferred from one 
transferring apparatus (101) existing in one domain (10) 
to another transferring apparatus (201) existing in an- 
other domain (20), the former transferring apparatus 
(101) converts the multicast packet fed from a transmit- 



ter (1 1 1 ) to a unicast packet and transfers the converted 
unipat packet to the latter transferring apparatus (201). 
The latter transferring apparatus (201 ) reconstructs the 
original multicast packet from the received unicast pack- 
et and rewrites to replace a transmitter address con- 
tained in the reconstructed multicast packet with an ad- 
dress of the transferring apparatus (201 ) and then trans- 
fers the rewritten multicast packet having the rewritten 
address to specified receivers (211, 212). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a multicast 
packet transferring apparatus used to transfer multicast 
packets between domains, a multicast packet transfer- 
ring system made up of a plurality of the multicast packet 
transferring apparatuses and a computer readable stor- 
age medium used in each of the multicast packet trans- 
ferring apparatus in the multicast packet transferring 
system. 

[0002] The present application claims priority of Jap- 
anese Patent Application No. 2000-052446 filed on Feb- 
ruary 28,2000, which is hereby incorporated by refer- 
ence. 

Description of the Related Art 

[0003] Figure 8 is a block diagram showing configu- 
rations of a conventional multicast packet transferring 
system. As shown in Fig. 8, information provided by a 
rendezvous point (hereinafter referred simply to as 
"transmitter information") is exchanged between differ- 
ent multicast routing control domains ("routing control 
domain" being hereinafter referred simply to as a "do- 
main"), a domain 10 and a domain 20 controlled in ac- 
cordance with a core-based multicast routing protocol 
(hereinafter referred to as a "multicast routing protocol") 
including, for example, a PIM-SM (Protocol Independ- 
ent Multicast-Sparse Mode). 

[0004] Each of the domain 1 0 and domain 20 is pro- 
vided with a multicast packet transferring apparatus 
(hereinafter referred simply to as a "transferring appa- 
ratus") serving as a rendezvous point. Each of the trans- 
ferring apparatuses receives the transmitter information 
from a transmitter and, if there are receivers within the 
domain 1 0 or domain 20 having received the transmitter 
information, by being joined to the transmitter, establish- 
es a multicast path between the transferring apparatus 
having received the transmitter information and the 
transmitter, across a boundary of the two domains, do- 
main 1 0 and domain 20. Moreover, the multicast packet 
transferring system is disclosed, for example, in "Inter- 
net Draft by IETF (Internet Engineering Task Force) 
("draft-ietf- msdp-spec-00 n by Dino Farinacci et al., De- 
cember 1999). 

[0005] However, the conventional technology has fol- 
lowing problems: 

[0006] A first problem is that a transfer of the multicast 
packet through the domain not supporting the multicast 
routing protocol is impossible. A reason is that, since the 
multicast routing protocol joins in a hop-by-hop manner 
between the receiver and the transmitter, it is necessary 
that all routers connected between the receiver and the 
transmitter are capable to process joining of the multi- 
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cast routing protocol. 

[0007] A second problem is that, since the multicast 
packet cannot be transferred between domains through 
a path being different from a unicast path, a multicast 
s path between domains cannot be established explicitly. 
A reason is that, since the multicast path is established 
by the joining of the multicast routing protocol, the mul- 
ticast path is always established in a direction opposite 
to the unicast path formed from a receiver side to a 
10 transmitter side and that a multicast router positioned 
nearest to a receiver having received packets whose 
numbers have exceeded specified level switches to a 
path not passing through a rendezvous point and chang- 
es the multicast path by being joined directly to the trans- 
it mitter as shown in Fig. 8. Because of this, if the unicast 
path formed from a rendezvous point side to the trans- 
mitter side is different from that formed from the receiver 
side to the transmitter side, as shown in Fig. 8, a dupli- 
cated flow of data between domains may occur. Such a 
20 policy to provide the unicast path whose going path and 
returning path are different from each other between the 
domains cannot be applied. 

[0008] A third problem is that a policy to transfer mul- 
ticast packets between domains cannot be managed at 
25 all. A reason is that the multicast routing protocol does 
not provide such a policy management mechanism. 

SUMMARY OF THE INVENTION 

30 [0009] In view of the above, it is an object of the 
present invention to provide a multicast packet transfer- 
ring apparatus and system in which a multicast trans- 
ferring path to which a policy mechanism of an existing 
unicast path is able to be applied between different do- 
35 mains is established and, by using the established mul- 
ticast transferring path, multicast packets are able to be 
transferred. 

[0010] It is another object of the present invention to 
provide the multicast packet transferring apparatus and 
40 system in which, even if there exists a domain (through 
which the multicast packet is to be passed) which does 
not support a multicast routing protocol, the multicast 
packets are able to be transferred between domains. 
[0011] It is still another object of the present invention 
45 to provide the multicast packet transferring apparatus 
and system in which each of the multicast packet trans- 
ferring apparatuses manages a policy of transferring 
multicast packets and in which policies of refusing to 
transmit packets to receivers belonging to an unauthor- 
so jzed group or of refusing to receive packets from unau- 
thorized transmitters between domains and of dealing 
with accounting for each packet or maintaining commu- 
nication quality can be established by a user. 
[0012] According to a first aspect of the present inven- 
55 tion, there is provided a multicast packet transferring ap- 
paratus including: 

a packet converting means to convert a multicast 
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packet fed from a transmitter to a unicast packet; 
and 

a packet transferring means to transfer the convert- 
ed unicast packet to a multicast packet transferring 
apparatus existing in an other domain. 

[0013] According to a second aspect of the present 
invention, there is provided a multicast packet transfer- 
ring apparatus having an apparatus address including; 

a packet reconstructing means to reconstruct an 
original multicast packet from a unicast packet fed 
from a multicast packet transferring apparatus ex- 
isting in an other domain; 

a rewriting means to rewrite for replacing a trans- 
mitter address contained in the reconstructed mul- 
ticast packet with the apparatus address; and 
a packet transferring means to transfer the multi- 
cast packet having the rewritten transmitter address 
to a specified receiver. 

[0014] In the foregoing second aspect, a preferable 
mode is one wherein information about at least the 
transmitter address and a multicast group correspond- 
ing to each of port numbers is controlled and a destina- 
tion port number contained in the multicast packet is re- 
written to corresponding one of the port numbers 
[0015] According to a third aspect of the present in- 
vention, there is provided a multicast packet transferring 
system including: 

a first transferring apparatus existing in a first do- 
main; 

a second transferring apparatus existing in a sec- 
ond domain; and 

wherein the first transferring apparatus converts a 
multicast packet fed from a transmitter to a unicast 
packet and transfers the converted unicast packet 
to the second transferring apparatus and wherein 
the second transferring apparatus reconstructs an 
original multicast packet from the unicast packet fed 
from the first transferring apparatus, rewrites to re- 
place an transmitter address contained in the re- 
constructed multicast packet with an address of the 
second transferring apparatus and transmits the re- 
written multicast packet having the rewritten ad- 
dress to a specified receiver. 

[0016] In the foregoing third aspect, a preferable 
mode is one wherein the second transferring apparatus 
controls information about at least the transmitter ad- 
dress and a multicast group corresponding to each of 
port numbers and rewrites a destination port number of 
the reconstructed multicast packet to corresponding 
one of the port numbers. 

[0017] Also, a preferable mode is one wherein, when 
the specified receiver carries out communications with 
the transmitter in a unicast transmission manner, the 



specified receiver transmits the unicast packet to the 
second transferring apparatus having the rewritten 
transmitter address and the second transferring appa- 
ratus judges to which transmitter the unicast packet ad- 
5 dressed to the second transferring apparatus is to be 
addressed, based on a port number which uniquely cor- 
responds to each of receivers and transmitters belong- 
ing to a multicast group. 

[0018] Also, a preferable mode is one wherein where- 
10 in, by converting the multicast packet to the unicast 
packet and by transferring the converted unicast packet 
between the first domain and the second domain, a mul- 
ticast path in which multicast transferring through a do- 
main not supporting multicast transmission is estab- 
15 lished. 

furthermore, a preferable mode is one wherein, by 
setting multicast transferring policies about peering rep- 
resenting transferring relations to the first and the sec- 
ond transferring apparatus, policies about permission 

20 transferring apparatus of packet transferring to receiv- 
ers or transmitters belonging to a multicast group, com- 
munication qualities and accounting for packets are set. 
[0019] According to a fourth aspect of the present in- 
vention, there is provided a multicast packet transferring 

25 apparatus including: 

a computer; 

a program for causing the computer to carry out a 
procedure for receiving a multicast packet from a 
30 transmitter, a procedure for converting the mulitcast 
packet to a unicast packet and a procedure for 
transferring the converted unicast packet to a mul- 
ticast packet transferring apparatus existing in an 
other domain. 

35 

[0020] Also, according to a fifth aspect of the present 
invention, there is provided a multicast packet transfer- 
ring apparatus including: 

40 a computer; 

a program for causing the computer to carry out a 
procedure for receiving a unicast packet from a mul- 
ticast packet transferring apparatus existing in an 
other domain, a procedure for reconstructing an 

45 original multicast packet from the received unicast 
packet, a procedure for rewriting to replace a trans- 
mitter address contained in the reconstructed mul- 
ticast packet with an address of a transferring ap- 
paratus having received the unicast packet and a 

50 procedure for transferring the rewritten multicast 
packet having the rewritten transmitter address to 
specified receiver. 

[0021] Also, according to a six aspect of the present 
55 invention, there is provided a computer readable stor- 
age medium storing a program for causing a computer 
to carry out a procedure for receiving a multicast packet 
from a transmitter, a procedure for converting the mulit- 
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cast packet to a unicast packet and a procedure for 
transferring the converted unicast packet to a multicast 
packet transferring apparatus existing in an other do- 
main. 

[0022] Furthermore, according to a seventh aspect of 
the present invention, there is provided a computer 
readable storage medium storing a program for causing 
a computer to carry out a procedure for receiving a uni- 
cast packet from a multicast packet transferring appa- 
ratus existing in an other domain , a procedure for recon- 
structing an original multicast packet from the received 
unicast packet, a procedure for rewriting to replace a 
transmitter address contained in the reconstructed mul- 
ticast packet with an address of a transferring apparatus 
having received the unicast packet and a procedure for 
transferring the rewritten multicast packet having the re- 
written transmitter address to specified receiver. 
[0023] With the above configurations, by transferring 
the multicast packet in a form of the unicast packet be- 
tween domains, a most optimum multicast path can be 
explicitly established between domains using an exist- 
ing unicast policy control technology. This is achieved 
by transferring the multicast packet which has been con- 
verted to the unicast packet between transferring appa- 
ratuses and by setting an address of the transferring ap- 
paratus having received the packet as a transmitter ad- 
dress of the multicast packet when the transferred mul- 
ticast packet is distributed to receivers within the do- 
main. By doing this, since a receiver or a router consid- 
ers that the transmitter of the packet exists within a same 
domain, a multicast routing protocol does not allow a 
multicast path to be established across a boundary of 
the domain. 

[0024] With another configuration as above, the mul- 
ticast packet can be transferred even through a domain 
not supporting multicast packet transmission. 
[0025] With still another configuration as above, since 
all transfer of the multicast packet between domains is 
performed via the transferring apparatus, by setting mul- 
ticast transferring policies to the transferring apparatus, 
a multicast transferring policy control between domains 
can be realized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] The above and other objects, advantages and 
features of the present invention will be more apparent 
from the following description taken in conjunction with 
the accompanying drawings in which: 

Fig. 1 is a block diagram showing configurations of 
a multicast packet transferring system using multi- 
cast packet transferring apparatuses according to 
an embodiment of the present invention; 
Fig. 2 is a block diagram showing internal configu- 
rations of the multicast packet transferring appara- 
tus according to the embodiment of the present in- 
vention; 
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Fig. 3 shows configurations of a multicast packet to 
be transferred from a transmitter employed in the 
multicast packet transferring apparatus according 
to the embodiment of the present invention; 
5 Fig. 4 shows configurations of a unicast packet to 

be transferred from one multicast packet transfer- 
ring apparatus to another multicast packet transfer- 
ring apparatus in Fig. 1 according to the embodi- 
ment of the present invention; 
to Fig. 5 shows configurations of another multicast 
packet to be transferred from the other multicast 
packet transferring apparatus to receivers within a 
domain in Fig. 1 according to the embodiment of the 
present invention; 
*5 Fig. 6 is a block diagram showing operations of 
switching of multicast paths according to the em- 
bodiment of the present invention; 
Fig. 7 shows configurations of a packet to be trans- 
ferred from a receiver in Fig. 6 to a transmitter ac- 
20 cording to the embodiment of the present invention ; 
and 

Fig. 8 is a block diagram showing configurations of 
a conventional multicast packet transferring sys- 
tem. 

25 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Best modes of carrying out the present inven- 
30 tion will be described in further detail using various em- 
bodiments with reference to the accompanying draw- 
ings. 

Embodiment 

35 

[0028] Figure 1 is a block diagram showing configu- 
rations of a multicast packet transferring system using 
a multicast packet transferring apparatus according to 
an embodiment of the present invention. In Fig. 1 , a do- 

40 main 1 0 and a domain 20 are those controlled according 
to a multicast routing protocol. In the domain 10 exists 
a transferring apparatus 1 01 and in the domain 20 exists 
a transferring apparatus 201 . The transferring appara- 
tuse101 and transferring apparatuse 201 are set so that 

45 a transferring relationship (hereinafter referred to as 
"peering") is established after operations of the trans- 
ferring apparatus 101 and transferring apparatus 201 
have been started. 

[0029] In the domain 10 exists a transmitter 111 be- 
so longing to a group of transmitters to whom a multicast- 
type transmission is applied (the "group" hereinafter be- 
ing referred to as a "multicast group") and in the domain 
20 exist receiver 211 and receiver 212 belonging to a 
group of receivers to whom the multicast-type transmis- 
55 sion is applied (the "group" hereinafter being referred to 
also as the "multicast group". A rendezvous point 2111 
is a rendezvous point belonging to the multicast group 
in the domain 20. Each of the transferring apparatus, 
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transmitters and receivers has its own address. In the 
embodiment, let it be assumed that an address of the 
transferring apparatus 101 is R1, an address of the 
transferring apparatus 201 is R2, an address of the 
transmitter 111 is S1 , an address of the receiver 211 is 
V1 and an address of the receiver 212 is V2, 
[0030] Figure 2 is a block diagram showing internal 
configurations of each of the transferring apparatuse 
101 and transferring apparatuse 201 according to the 
embodiment of the present invention. The transferring 
apparatus 101, 201 is provided with a storage medium 
1 storing a packet transferring program and an address 
rewriting program. These programs stored in the stor- 
age medium 1 is read into a data processing device 2 
so as to control operations of the data processing device 
2. 

[0031] The storage medium 1 makes up a computer- 
readable storage medium of the present invention, for 
which a variety of types of disk media, magnetic record- 
ing media, semiconductor memories, or likes are used. 
[0032] A storage device 3 stores a peer management 
table 31 and a transmitting port management table 32 
and updates each of the tables, peer management table 
31 and transmitting port management table 32, in re- 
sponse to a request from the data processing device 2. 
The data processing device 2 includes a peer establish- 
ment processing section 21 , a packet converting 
processing section 22, a packet reconstruction process- 
ing section 23, a data transferring processing section 
24, a?transferring data receiving processing section 25 
and an address rewriting processing section 26. 
[0033] Next, operations of the multicast packet trans- 
ferring system using the transferring apparatus will be 
described below. 

[0034] As shown in Fig. 1 , in the embodiment, let it be 
assumed that the peering, that is, the transferring rela- 
tionship has been established between the transferring 
apparatus 101 and transferring apparatus 201 and op- 
erations are confirmed by periodically transmitting a 
confirmation packet. Each of the transferring apparatus- 
es 101., 201 controls the peering using the peer man- 
agement table 31. The peer management table 31 
stores information about policies, which includes data 
on which port should be used for transferring packets in 
every peering, information about receivers or transmit- 
ters belonging to the multicast group allowed to receive 
or transfer packets and about accounting, communica- 
tion qualities or a like. The transferring apparatus 101 , 
201 serve as the receivers belonging to the multicast 
groups in accordance with the peer management table 
31 when the transferring is commenced. 
[0035] Then, the transmitter 111 transmits packets to 
a receiver belonging to the multicast group. A multicast 
packet 30, as shown in Fig. 3, is made up of a destination 
address G1 and a starting point address S1 , a destina- 
tion port P1 , a starting point port P2 and data. 
[0036] The multicast packet 30 transmitted from the 
transmitter 111 reaches the transferring apparatus 101 



through a multicast path established in the domain 10. 
The transferring apparatus 101 having received the mul- 
ticast packet from the transmitter 111 : after converting 
the multicast packet to a unicast packet by the packet 

5 converting processing section 22 in accordance with a 
policy stored in the peer management table 31 , transfers 
the converted packet to the transferring apparatus 201 
with which the peering has been established. 
[0037] As shown in Fig. 4, in a unicast packet 40, an 

10 IP (Internet Protocol) header including a destination ad- 
dress R2 and a starting point address R1 are added to 
those in the multicast packet 30. 
[0038] The transferring apparatus 201 , when receiv- 
ing the converted unicast packet 40 from the transferring 

'5 apparatus 101 , removes the IP headers from the unicast 
packet 40 and reconstructs the original multicast packet 
30. The transferring apparatus 201 rewrites the address 
so that the starting point address S1 of the reconstructed 
multicast packet 30 is changed to be the address R2 of 

20 the transferring apparatus 201 . Moreover, the transfer- 
ring apparatus 201 retrieves a port number registered 
in the transmitting port management table 32 using the 
destination address, destination port, starting point ad- 
dress and starting point port of the multicast packet. In 

25 the transmitting port management table 32, the port 
numbers uniquely corresponding to each of receivers 
and transmitters belonging to the multicast group and 
each of destination ports and a pair of the transmitter 
and transmitting port are registered. 

30 [0039] If there is a matched entry in the transmitting 
port management table 32, the starting point port P2 
contained in the reconstructed packet is rewritten to re- 
place the port P2 with a transmitting port number con- 
tained in the entry. When the transferring apparatus 201 

35 receives, for the first time, a multicast packet transferred 
from a transmitter S1 and addressed to a receiver be- 
longing to the multicast group, since no matched entry 
exists in the transmitting port management table 32, 
newly obtains an unused port number and rewrites to 

40 replace the starling point port of the multicast packet 
with the obtained port number and, at the same time, 
registers the newly obtained port number on the trans- 
mitting port management table 32. 
[0040] The multicast packet having the rewritten start- 

^5 jng point address and starting point port are transmitted 
to receivers 211 , 212 within the domain 20. A multicast 
packet 50, as shown in Fig. 5, is made up of a destination 
address G1 and a starting point address R2, the desti- 
nation port P1 , a starting point port P5 and data. 

so [0041] The multicast packet 50 transmitted from the 
transferring apparatus 201 is received by a receiver 21 1 . 
[0042] A multicast router existing nearest to the re- 
ceiver 211 within the domain 20, when the counted 
number of packets exceeds a threshold value, by being 

55 joined to the transmitter, switches the multicast path. 
[0043] In the conventional technology, since the 
transmitter 1 1 1 exists in the domain 1 0 different from the 
domain where the receiver exists, joining has to be per- 
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formed across the domains. As a result, if there happens 
to be a router being not operated in accordance with a 
same multicast routing protocol between the domains 
10 and 20, the joining may fail. Even if the joining suc- 
ceeds, since the path is established in a direction oppo- 
site to the unicast path formed from the receiver side to 
the transmitterside, a manager of the domain 20 cannot 
control the path between the domains. Therefore, there 
is a likelihood that an unintended path is established. 
[0044] Thus, according to the embodiment, since all 
the routers within the domain 20 where the receiver 21 1 
exists is adapted to judge the transferring apparatus201 
to be a transmitter of the multicast packet based on the 
starting point address R2, even if switching of the path 
occurs, as shown in Fig. 6, the change of the path is 
limited to connections within the domain 20, thus not af- 
fecting the transferring path between the domains 1 0, 
20. 

[0045] When the receiver 211 carries out communica- 
tion in a unicast manner with the transmitter of the mul- 
ticast packet 50 that the receiver has received, the re- 
ceiver 211 transmits a packet 60 as shown in Fig. 7. The 
packet 60, as shown in Fig. 7, is made up of the desti- 
nation address R2, a starting point address V1 , the des- 
tination port P5, a starting point port P6 and data. 
[0046] The transmitted packet 60 is received by the 
transferring apparatus 201 . The transferring apparatus 
201 retrieves a transmitting port and address registered 
in the transmitting port management table 32 based on 
a port number of the destination port to obtain the trans- 
mitter address S1 and the transmitting port of the origi- 
nal transmitter 111. Then : the transferring apparatus 
201 rewrites to replace the destination address R2 and 
a destination port P5 contained in the received packet 
60 with the original transmitter address S1 and the orig- 
inal transmitter port and transfers the packet 60 to the 
original transmitter 111 . The transfer ensures communi- 
cations from the receiver 211 to the transmitter 111 . 
[0047] It is apparent that the present invention is not 
limited to the above embodiments but may be changed 
and modified without departing from the scope and spirit 
of the invention. 



Claims 

1. A multicast packet transferring apparatus (101) 
characterized by comprising: 

a packet converting means to convert a multi- 
cast packet fed from a transmitter (1 1 1 ) to a uni- 
cast packet; and 

a packet transferring means (24) to transfer 
said converted unicast packet to a multicast 
packet transferring apparatus (201) existing in 
an other domain (211, 212). 

2. A multicast packet transferring apparatus (201) 
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having an apparatus address characterized by 
comprising: 

a packet reconstructing means (23) to recon- 
5 struct an original multicast packet from a uni- 

cast packet fed from a multicast packet trans- 
ferring apparatus (101) existing in an other do- 
main (10); 

a rewriting means (26) to rewrite for replacing 
10 a transmitter address contained in said recon- 

structed multicast packet with said apparatus 
address; and 

a packet transferring means (22) to transfer 
said multicast packet having said rewritten 
is transmitter address to a specified receiver (21 1 , 

212). 

3. The multicast packet transferring apparatus (201) 
according to Claim 2, wherein information about at 

20 least said transmitter address and a multicast group 
corresponding to each of port numbers is controlled 
and a destination port number contained in said 
multicast packet is rewritten to corresponding one 
of said port numbers 

25 

4. A multicast packet transferring system character- 
ized by comprising: 

a first transferring apparatus (101) existing in a 

30 first domain (10); 

a second transferring apparatus (201) existing 
in a second domain (20); and 
wherein said first transferring apparatus (101) 
converts a multicast packet fed from a transmit- 

35 ter (1 1 1 ) to a unicast packet and transfers said 

converted unicast packet to said second trans- 
ferring apparatus (201) and wherein said sec- 
ond transferring apparatus (201) reconstructs 
an original multicast packet from said unicast 

40 packet fed from said first transferring apparatus 

(101), rewrites to replace an transmitter ad- 
dress contained in said reconstructed multicast 
packet with an address of said second transfer- 
ring apparatus (201) and transmits said rewrit- 

45 ten multicast packet having said rewritten ad- 

dress to a specified receiver (211 , 212). 

5. The multicast packet transferring system according 
to Claim 4, wherein said second transferring appa- 

50 ratus (201 ) controls information about at least said 
transmitter address and a multicast group corre- 
sponding to each of port numbers and rewrites a 
port number of said reconstructed multicast packet 
to corresponding one of said port numbers. 

55 

6. The multicast packet transferring system according 
to Claim 4, wherein, when said specified receiver 
(211, 212) carries out communications with said 
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transmitter (111) in a unicast transmission manner, 
said specified receiver (211, 212) transmits said 
unicast packet to said second transferring appara- 
tus (201) having said rewritten transmitter address 
and said second transferring apparatus (201 ) judg- 5 
es to which transmitter (111) said unicast packet ad- 
dressed to said second transferring apparatus 
(201) is to be addressed, based on a port number 
which uniquely corresponds to each of receivers 
(211, 212) and transmitters (111) belonging to a 10 
multicast group. 

7. The multicast packet transferring system according 
to Claim 4, wherein, by converting said multicast 
packet to said unicast packet and by transferring '5 
said converted unicast packet between said first do- 
main (10) and said second domain (20), a multicast 
path in which multicast transferring through a do- 
main not supporting multicast transmission is es- 
tablished. 20 

8. The multicast packet transferring system according 
to Claim 4 : wherein, by setting multicast transferring 
policies about peering representing transferring re- 
lations to said first and said second transferring ap- 25 
paratus (1 01 , 201 ), policies about permission trans- 
ferring apparatus of packet transferring to receivers 

(21 1 , 21 2) or transmitters (111) belonging to a mul- 
ticast group, communication qualities and account- 
ing for packets are set. 30 



packet and a procedure for transferring said re- 
written multicast packet having said rewritten 
transmitter address to specified receiver (211 , 
212). 

11 . A computer readable storage medium (1 ) storing a 
program for causing a computer to carry out a pro- 
cedure for receiving a multicast packet from a trans- 
mitter (111), a procedure for converting said mulit- 
cast packet to a unicast packet and a procedure for 
transferring said converted unicast packet to a mul- 
ticast packet transferring apparatus (201) existing 
in an other domain (20). 

12. A computer readable storage medium (1 ) storing a 
program for causing a computer to carry out a pro- 
cedure for receiving a unicast packet from a multi- 
cast packet transferring apparatus (1 01 ) existing in 
an other domain (10), a procedure for reconstruct- 
ing an original multicast packet from said received 
unicast packet, a procedure for rewriting to replace 
a transmitter address contained in said reconstruct- 
ed multicast packet with an address of a transferring 
apparatus (201 ) having received said unicast pack- 
et and a procedure for transferring said rewritten 
multicast packet having said rewritten transmitter 
address to specified receiver (211, 212). 



9. A multicast packet transferring apparatus (101) 
characterized by comprising: 



a computer; 35 
a program for causing said computer to carry 
out a procedure for receiving a multicast packet 
from a transmitter (111), a procedure for con- 
verting said mulitcast packet to a unicast packet 
and a procedure for transferring said converted 40 
. unicast packet to a multicast packet transfer- 
ring apparatus (201) existing in an other do- 
main (20). 

10. A multicast packet transferring apparatus (201) ^ 
characterized by comprising: 

a computer; 

a program for causing said computer to carry 
out a procedure for receiving a unicast packet so 
from a multicast packet transferring apparatus 
(1 01 ) existing in an other domain (1 0), a proce- 
dure for reconstructing an original multicast 
packet from said received unicast packet, a 
procedure for rewriting to replace a transmitter 55 
address contained in said reconstructed multi- 
cast packet with an address of a transferring 
apparatus (201) having received said unicast 
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